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Foreword.

This report was prepared for the Trinity River Basin Fish and Wildlife Task
Force to provide information: on the eurrent status of fisheries habitat

in the Trinity River 'between Lewiston Dam and the North Fork Trinity

River confluence, and- to assiat the Task Force in reaching a. decision

as to what levels of flow would assist efforts to achleve the _
‘restoration and long-term comservation 6f. Trinity River salmon and
steelhead resources.’ i - : - o

‘82v§ralragenCies‘and‘individuals‘and gr0ups outside of the U.S. Fish
~and ;Wildlife Service piéYedwvital.rolesfin.various aspects ‘of the
‘study.  The following deserve. special’ recognition: o

California Departmentfoffwater‘REsources
—— Ed Barnes " .

-~ Ralph Hinton
~- and others

_.‘Célifornia Department of Fish.and Game

Paul Hubbell
‘Ed Miller

County Youth Conservation Corps

Roger Hardison y
and enthusiastic Corps members

My;tﬁanks‘to those.above, as well as to those within the,UéS( Fish
and Wildlife Serviee whd contributed to the completion of this study
and especially to those in Cooperative Instream Flow Group whose

‘efforts have advanced the technologies of Instream flow assessment.

J.P. Hoffman - o
U.S. Fish and Wildlife Service.
Sacramento, California T
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Summarv
___-._-‘u— )

This is a report to the Trinity River Besin Fish and Wildlife Task Force .
on’ the' results of an instream flow stndy conducted on the Trinity River -“3
between Lewiston Dam and' the North Fork. The study was undertaken during'ﬂ
the summer of. 1978 with' the cooperative assistance of the C4lifornia
Department ‘of Water Resources. The purpdse of the study was 'to.assess
. the opportunities for improving habitat for salmon and steelhead trout
. by inereasing flow releases from Lewiston Dam. Hilstorically the
'39-mile- long study area. (as well as the river above Lewlston Dam) was
important for the production of salmon -and steelhead trout.: Since
;completion of Lewiston Dam in 1963, the quantity and quality of ‘salmonid
'habitat in. the study' area’has been degraded by low streamflows (high'
‘rates of diversien to the Sacramento- River Basin}, sedimentation,

and vegetation encroachment._,

The flow study utilized methodologies developed by the Cooperative

Instream Flow Service Group {USFWS,” Ft. ‘Collins, Colerado) -to predict

changes in the’ dmount’ of fish habitat ‘resulting from 1ncremental

 changes in river. flow. The habitat available for salmonid adult holding,
-spawning and juvenile rearing life stages was determined at; flowa
between 150 and 1,000 cubic feet per second

: Based on analysis of study resul*s, t was concluded ‘that: substantial -
gainsg dn habitat for some of the more critical 1ife stages could be

1‘_obtained by increasing. Flow releases fron Lewiston Dam above 'the present

rates varying from 150 to 250 cubic feet per: second (CFS) to higher

base: levels seasonally ratging from: 300 to 500. cfs. ‘However, it was ‘

noted that, in some cases,. habitat gains: for some life stages would accur

- at’ the expense of concurrently decreaSing availeble habitat for other life
stages. ’ ‘ : Pl

 The follow1ng flow schedules nere developed in consideration of habitat

needs for Important coinciding life stages of salmon and steelhead trout.

HInitial ‘base flow recommendations considered - the river chanhel in its
present- configuration, ‘whereas’ the recommendations for ultimdte flow
releases assumed implementation of ‘a2 mecharnical stream channel improvemant
‘program The LEWlSton release. requirements ‘are predicated on the continued
‘1nflow from tributary streams to meet total river flow. requirements below:
‘]Lew1ston ReserVOir.

Base Release Reqnirements (Cubic Feet per Second)

J"?ericd o l(fl Initial Release ‘x" Ultimate Release '
f;January - Hay 1J;ﬁf;l}”c 300 efs J“ila; "'j éOU‘crsj-i'f
CJume 0 -0 350 efs - - 400 cfs o

Lo July - August S w500 cfs 0 500 efs
‘i“Septemher - ‘V,M'W*_; 450 cfs - .. . 450 efs. -

. October - December i ij' 300 efs .- - . ﬁOUmcfs;j‘fi

‘?_’?Otal‘ 254 000 Acfe%Feét’f’3°5~°0°'ACIEFFéet‘




= _did not permit the precise determination of the migration flow requirements.
. The exact timing and magnitude. of releases adequate;to’ promote ‘the. desired

The distribution of - flGWS under the proposed vaTsus ! reeemthschedulesgfs; h

shown in Figure 1. )

TAdditional blocks of ‘water to assist migration of adu _ateelhead during
the fall -and: winter ‘and to stimulate juvenile salmon: and“steelhead
joutmigration during ‘the spring months were estimated. .Availahle infermation

migrations would be dependent upon prevailing water: runoff conditions
' each year, therefore| the water needs for these purposes were estimated by blocks
by season E:1-3 follows. 5 B :

Estimated Additional Water Needs (Acre-Feet)

Period r}i - Upstream Migration E Downstream Higration
‘ January -, March :5 : Q,UOD'A;F; . S =
April - -Hay - —- 18,000 A.F.

Hovember - December 6,000 A.F, Co-

Total | l"-; - 77 33,000 A.F.:;‘;f

As the river channel continues, as 2 dynamic system, to change in. response :
to altered flows and sedimentation rates, and as fishery management
knowledge 1ncreases, adjustment: in ‘seagsonal distribution of  flow releases :
5 TtD most fully. max1mize benefits to salmon and steelhead

"trOut.:
- The initial annual flow requirements total 28? DOO acre-feet versus
approximately 340,000 acre-feet ultimately. It is recommended that,
the interim until ultimate base flow allocations are, ‘required, the
- difference of 53,000 acre-feet (3&0 000. minus 287, 000 acre—feet),
be- utilized asjneeded for experimental purposes.. In recognition ,
" of the, natural;occurrence of drought years and other established uses- of
: Trinity River water by the Central Valley Project, various alternatives
could. be-developed that would result in greater reductions in fishery releases
and fish produetion during dry or critical years and:thersby minimize impacts
. on firm yield of the Central. Valley Project. The acceptability of any: such o
:,alternative would need to be judged by the extent and frequency of flow reduction o
- -and whether the overall obJective of anadromous fish restoration could still
be obtained.zh SRR

'1It is’ recommended that 1mplementation of the above flow schedule be

_ followed by 4 study program to assess the respomse :of the salmon and
steelhead populations to improved habitat conditions and to' determine
what subsequent flow. adjustments, if any, and othex measures are

- mecessary- to most effectively meet fishery resource management
obJectives. ‘ e :
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‘"occurr in the quantity and quality of instream

'-'"dead" for . purpdses of ° production of chinook salmon ‘and

watershed in Trinity
has been altered ,
. a d particularly N

. ta

" thel populations of salmon ‘and “steelhead. Activities such as the : : ‘

“construction of ‘dams and :roads, water export, 1oggin ,mining and’ other land”
use’ practices which resulted in habitat. destruction are among ‘the

principal causative factors suspe*ted in fisheries declines. Overfishing

. and excessive predation are”- also suspected of contributing to depressed

) 'populations. Several fisheries investigations Have been completed by

' the California Department of. Fish nd Game and the: U. S ,Fish .and Wildlife

*cooperation with the and‘management agencies and other
Additional studiesﬁ“e,underway Most of these efforts ‘have

ted toward. objectives of estimating run‘size, sport and

, arvest, determining timing and success of juvenile “and ‘adult
;migrations,;or estimating spawning habitat areas under flow cond1t1onsi

. existing at: the. . time of study. - This report seeks’ to, complement the
_efforts. of,other by investigating the relationship between riverflow

_'_levels andihabitat available f y the ‘various freshwater phases of the life

- cycle of anadromous salmonids —sﬁg . VJ;:‘_ 1"" -

‘of "his study -are. useful for- development of a flow release

" schedule- to aidiiin the restoration “and conservation: of anadromous :
salmonid fisheries resources inthe Trinity River- BaSin conSistent

"with the’ intent of Congress’ in- atthorizing the Trinity River Diviswon,
and . Wlth the goals of “the Trinity River Basin Fish'and ‘Wildlife Task
Force. However, it should be clearly recognized: that,these studles were i
made in’ ‘a river: channel that iz many cases is believ ' : nearly .
eélhead trout.
As: the river channel continues to chanae as a result of mproved flows
and land use practices some;) adjustments of releaseS'w1ll Ve 'Hécessary to’
‘most berneficially utilize. available habitat. The data presented here

rfTheireSuit

. indicate ‘what habitat can riow- be salvaged w1th increased flowsj it does not
- guarantee that the lim*ted amount of habitat gains which can be obtained

'through increased flows . will be. sufficient to fully achieve restoration' R
© of anadromous Tyns. without imprOVing other resource management actiVities.

1‘TBut, it is equally evident that. the present flows have not been sufficient

Cote” maintain habitat in the. mainstem——even,in thage. areas which have not
been more seriously affected by logging or othe"land uses.

"l/ This is a special report to the Trinity River Basin Fish and Wildlife
T ! Task Force and-is not intended to be construed as a report of. the ‘
. U.S..Fish ard Wildlife ‘Service under proVisions of the Fish and Wild—r
' life Coordination Act. ‘ : S




‘V-Schedule for ‘the

‘:‘carrying capacity of" the’

'maining important chinook salmon
‘also hds  Important habit”t.for e
Aand‘coho salmon. Iv has been estimated‘

] _of steelhead trout spawning and nursery-?
ed Wmount of coho salmon hahitat existed L

‘,area, plus an undeterm
upriver from Lewiston

The Trinity River Salmon an 1Stee1bead qatchery was oonstruoted to offset
“areds” 5 Tom Lewiston Dam.r To date,. the

(1968~,974) returns of chinoo salmon as about €&,500 fish orrJust ‘
- over half the’ 12 000 fish;estimateﬂ to have’ formerly spawned. -above _‘,"‘
: Lewiston Dan. Returns of steelhead trout to the hatchery. during . L
. the five—year period 19?1 19?5, averaged only. 223 fish which . is about
6% of ‘the.average . steelhead trout rud+6f +3,000 fish. during the 3
six yedars (1958 to 1964) 1mmed1atelv preCﬂding the project o
(Department of Water Resourees; 1978} ... Steelhead trout: returns gver
~ the past three years have’ shown ””slight inprovemeat: increasTng to -

- an. average of 32? fish (167 of pre—project levels),: siith 13 retnrnlng
in 19? 4 285 in’ 19?8 and 683 1n 1979 (G Bedell DFG, personal :

‘ omm, ication) r

1In addition;to blockage of access to upriver habitat Lew1ston Dam and
Reservoir,have functioned as 4 diversion‘point for water export for the .
,Valley Pro;ect (CVP) Ari' ave agé of "85- 90% of the: annual rivern
. flow from the’ upper 720 square; miles of Trinity River Watershed has been
diverted for. CVP“use in“the: Sacramento-San Joaguin. Basins with the D
'remain ng, 10- -15% of the unoff bein ‘released’ from Lew*ston‘R servoir for:§3
fishery conservation pu' oses or eontrolled spills.ﬁ ‘The. present flow -
'ni_yzklverfls shown 'in. Figore 1. Established: hase
flows! are 150 cuk fee lper'second (efs), increaSLng to 250 efs during
the peak chinook sa mon spawning period :

Low base flows 1n combination W1th decreased anntal flood flows to v
"maintain the configuration of ‘the former tiver- ‘channel stimulated the .
: rapld encroachment of riparian’ vegetation. Changes in channel" morphology |
resulting from decreasedﬂflows balow Lewiston Dam were further amplified-
by accelerated erosion ‘which resulted- from. logglng rand road construction - |
in geologically unstabl ributary watershed' ”iSedlment 1oading into ‘the. |
mainstem Trinity Riv ereased ‘The pre—pro ect ‘sediment: ‘bedload’ ‘““7
; rinity River- was ‘reduced “from 200,000 - cubie ‘
~ years per year to- aboutﬂlﬂfﬂﬁﬂ cubic’ years ‘per year after. proJect
. completion (Resources Agency, 1970).  Sedimerit accumilation, filled

‘pools, compacted riverbed ‘gravels and further encouraged’ enereaohment

~of riparian vegetation. y'19?0 the resultant loss of spawning
R L L s , o

LY. O
'ation fa 1963, an additional 59 miles qf‘.{i-




habitat was estimated at 441 of that existing in the same area.tpoi}
and a half decades earlier (Hubbell -1973). Ch' 1" ded "iorationﬁ?
continued’ through ‘the. 1970"s.with tributary deltds-f ' he
‘main river’ channel, impeding flows and- forming. sha ,
"tule~1ined"” pools bearing 1ittle. resemblance to, the ana

'salmonid habitat that historically ex1sted. _‘“'

o Because of limited historic data and the interaction of Han s activities
- (logging, mining, water - diversions) in reducing: habitat, the precise

 losses of anadromous fish production in the Lewilston to Horth Fork o
‘reach’ which dre attributable to impacts of the Trinity River Division A

“or any one of the other ‘racent- develonmental activities in the Trinity
Basin are not known. However,_the relative trend in terms of declining

. numbers of adults returning to spawn in the river are well recognized.
Post spawning season ‘salmon ¢arcasgs .counts have, beenisubstantially loaer'

in; recent years, ‘than 'in' pre-project -years. in spite | proved carcass ‘
recovery capabilities at present low flows. P 0o

: Chinook salmon spawning TULS ‘into the Trinity River (including Trinity
Hatchery) during the. 1972=1974: period were estimated ‘to have averaged

fabout 20,000 fish (Data unpublished Hubbell, DFG, personal cOmmunication}‘"

Lwhich is. ‘about 372 of the 54, OOG ‘average estimated for the pre-project
“years of 1255 and 1956 (Hubbell 1973). Another report ‘indicates
chinook salmon spaWning in ‘the. Trinity River during: 19?4 1976 was. only
“13% of the level during 1969= 1973 (DWR, 1978) . The river spawning
portion of the ‘tun -has declined Further in nost recent years.l,An

" inerease to 7, 000 oceurrad in 1978, but the run sagged to approximately
l 200 again in 1979 (E Miller, DFG, personal oommunioation)

:-‘.Although the Trinity River was more -guitable. for angling for longer
periods’ because: of reduced flows, the, estimated total sport harvest

:"‘of chinook salmon in the Trinity River dropped: by 50 percent between fﬂ IS
the periods of: 1956 1958 and 1968-1969 while steelhead trout harvest f“‘ftf“f,'

'Ewas estimated to have decreased 88 percent during the same interval
"(Hubbell 1973) : . . : ‘

[“The Trinity River BaSin Fish and Wildlife Task Force received funds g
' beginning in 1976, to determine and carry out, where possible, peasures
necessary ‘to’ resolve problems. respensible for continuing declines in
;Hfish and Wildlife resources in the Trinity Basin. . Numerous studies
and- activities were conducted including watershed revegetation for
»erosion control mechanical restoration of mainstem riffle and pool
habltat, tributary stream improvement, sediment tiansport and removdl
studies,‘and fish population, migration and harvest‘assessments.

‘In the spring and summer of :1978 an instream flow study was undertaken Ve

cooperatively by the California Department of Water Resonrces "and’ tbe,
.. U.S8. Fish and Wildlife Service, with. assistance from the California
'lDepartment of Fish and Game, Trinity County Youth Conservation Corps
Project, and the U.S. Bureau of Reclamation. The results of the
instream flow study are presented in this report. o
Nk S ‘




Vion of the Study Areas

B

,TWithin the 39 miie reach of the Hainstem Trinity River between Lew1ston
“Dam and: the North Fork, six representa_ ve-study areas; were selected for
the instream flow study (Plate 1), The study areas varied in. length :_ .

- from ?00 to 2,900 feet and were! located from 6.0 to 36 5 miles downstream“p_:j
from" L"w1ston Dam (Table 1) -

“The uppermost study area, call d*Bucktail ' was located 6. 0 miles downstream

. from Lewlston Dam ‘and consisted of “upper and lower sections‘s"parated by

two restored spawning riffles (Riffles F and GY. Seventeen'cross section L;
t‘study stations were - established in - thid: area which had unoergone seriOus o

' ‘channel'constriction as ‘a result of vegetation encroacnment.,;~;‘;‘

o miles downstream from :

: The s,cond study area was | located ahou f

| Grass: Valley ‘Creek at:PoKer Bar.. Four ‘stations were: established in"

' it appeared. signifioant;

this area.. Grass Valley Creek is. recognized as a major contrﬂbutor
- of ! sand-sized sediment” (decomposed granite) to- the Trinity River
' {DWR, 1978), and the Poker ‘Bar - ations were representative of the
;‘habitat deterioration attributlhle to sedimentation.

A third study are“‘was W'ff‘ear Steel Bridoe Campground near the énd. .
of. Stéel. Bridge Road. The"stuoy area - begau approxrmately 12 5 miles downstream
‘ from‘Lewiston Dam., Ten study stations were-established in the Steel Bridge
~ reach wnich “at that time,‘had been- only moderately affected by sedimentation _

(From visual obserVations of “the study area during’ the spring and summer of 1979,

."abitat Tosses had occurred due to river transport or
'sand sediments into. the‘area S el S :

"‘”The fourth study area, ?. height stations, was: located near Douglas City

Campground approximately‘_Q 5 miles dowrsiream: from Lewiston:Dam.: The
Douglas City reach'r presented conditions af increasing rlver gradient and .
bed-zock: outcroppings : ical of “those’ occurring ‘between Douglas City and
Junction . .City. Indian, Weaver, “and ‘Reading -Creeks, all important tributaries
for gteelhead, enter the Trinity River from one—quarter to three miles upriver
‘.fromﬁtheJDouglaswCityrstudy area;and"'ovide substantial inflow ‘during winter
‘and spring months. SRR AR R : B e o

ing of six stations was established approXimately
30 ‘miles downstrea” il ewiston Dam just downstream: from the -conf luence of
‘Oregon Gulch - reach of the river was. apparently formerly used by spawning

Chlnook salmon (Hoffe t ‘ 3 IR - T , ) :

'Another study area con

ith eight stations was’ 1ocated at’ Coopers Bar
_ ‘abdut. one anddone—haif miles downstream
from: Canyon Creek . Canyon Créek is‘a ma o tributary of: the Trinity ‘
" River with' sustained owsfhigh enough: torhelp matntain pool habitat but ';
U:not to prevent ‘some Vv etation encroachmen galong the riffle "nd TUns: | S

TThe lowermost study area.
V(also"known ‘as Lime Point

‘;Additional streamflow dat ,;collected by the Department of Water Reso
. on’twor restoréd- spawning 1ffle’s located between Lewiston Dam . and the
“sBucktail Study Area were assessed to provide a more. fully representative
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j'sample of condi*ions occurring on,th

-'{kempirical estimates of habita

. .of the U.S, Fishi'and Wildl

data collection did not allow these additional a
consistent Hith metnods used for the other areas

“Methods

The instream flow assessment
after that developed by the

thod employed for' this”study was patterned
operative Instrean Flow Service Group ((LFG)
Service (Bovee, 1978) The methodology
predicts the suitabillty ‘of stream habitat for flsh of ‘a given species ‘and

life stage ‘as defined’ by combinations of depth,’ velocity and substrate |

occurring . within a.range: of: specified stream dlscharoes. " The . appllcability
IFG methodology is predlcated on several important assumptions, includlng.

L gPhysical varlables of depth veloc1ty,‘temperature and substrate
'5ﬁare important quantlfable parameters dffecting fish production
;”ahlch ‘change- with streamflow. Other important: ‘patameters:
J",affecting fish production such as water: chemistry and light are

';”assumed constant or handled with separate models-

f3?B;d}fThe probabillty thattfish “will choosejfo live in associatlon
'f;_ﬂﬁwith any partlcular stream condition 6t depth velocity or’
”\.”substrate can be descrlbed 1ndependently, :

" -C.  That there is a dlrect relatlonship hetwe' the'availability .
‘and actual use of the habltat by fishy AR :
:xLDj*'fThat habitat changes ‘over a.range of flows wlthln a homogeneous
' f;reach of ! 2 tiver: will correspond to the chang ‘observed by
.'study of a’ chosen representatlve segment (are within ‘the
reach' and ' ' R BT

_”fThe hydraulic forc of the selectedffidﬁ,regimefwilifnotialter
‘rgthe stream channelf_'a' ' PR S L o

The six representative study areas were . selected and 53 study stations

?(transects) were! ‘established during May and June 1978 using ‘the follow1ng

'Drocedures., homogeneous rlver reaches were determlned based on a

'ﬁ‘{re 1ew of topographlc maps, and analysis of aerlal photos. Asslstance

_these efforts was provided by the California Department of Flsh and -

-,fGam and” the California Department of Water Resources. JAerial
—.reconnaissance and on-site inspections of each candidate study’ area

were employed to.eliminate duplication of study ‘areas. and to- determlne.
access for field: work. After the study areas were examined, a

"representatlve workable length of stream was selected and adequate ."

number of : stations established within the limits of tlme manpower,iand
equipment constraints. :

10
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A ste91 cable was st' hed a‘ross the river perpend“cuTar ta the flow
of . the’ river at’ ‘each s ud? sta ‘ion. End stakes for cable- attachment ﬁere
placed on -each river hank eDo‘ "the estimated high study~flow level.
reference zero poiﬁti A est abllshed at one of the ‘end . stake5.¢ If the

':rlver ¢hannel was | less than 2“0 feet wide, water veloc1ty and ‘depth

measarements werse taken every J feet (ft.) betwesn the banks (Figare 2),
" Where the wldth of the rive '\Lceeﬂea 200 fee;, 6 ft.:measurement
intervals ware - used CL e

VeTocitles were measured &3 mean co unn velocity Wlth one_measurement
taeen at 0. 6 total depth (from sur;ace) if "the depth, wasi3 feet or less,
or’ the average ‘of two measure ents taken at 0.2 and 0.8 total depth, 1if
tne depth exceedéd three feet{‘wMosL velocity measurements were taxen

'H using Prlce—Type AA current meters., A limited number of: measurements

‘were taken with'a ﬂarsh—McBlrney ‘electronic flow—averaglng meter..

:Depths were" measured to’-the nearest 0.1 fi. using tDp-sELtlng Wadlng
. rods where- possible. Welghted (59 1b, ) susPension cables were’ ‘used
lm from boats".to obeeln depth and.veloc1ty meesurements in deeper wakers

(ccver photo and‘Figure 3)“

- During the 300'cfs me surement unstrate conditions were evalueted

or hy scraping‘t

materials.n‘
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cond:.tlcns were . ranked '}ualltatlvely as belng e:.ther m_‘dun or

" as nuxl:u::es of these categor:l.es based on v::.sual and to‘-‘-“-h

d‘:servat:.ons maé durJ_ng 1c:w flc:li-&r (300 Cf.SJ StUdY perlod.
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v'Habf‘at preference curves 33 r{use in calculatlng usahle habitat were
. ‘modified. or constructed for:the Trinity River salmonid spec1es and 11fe
l_stages ‘of interest. ‘Thie habitat curves were based on:the likelihood of
- uselofa. range of veloc1ty, depth ‘ori'substrate conditions for a- particular
life. stage of a. species.; ‘Curves developed by ‘the Instream Flow- Group: were

Teviewed with flshery management biologists with Region One of the Callfornia

3'Department of Fish and. Game s - Adjustment to various curves'were made where
‘believed necessary ‘tot more adequatel
nTrinity River stocks.’ (For example,

y.réflect habitat conditions utilized by
Trinity River chinook salmon ‘ ‘

are: smaller than chinook in other ‘river. systems and are suspected to

" use:smaller size gravels: for spawning )~ A curve for evaluating adult-
wchinook salmon holding Habitat, ‘which was believed an important factor

‘fg,in the Trinitj SystEm.,was consttucted since' an Instream Flow Group

'iCurve was not’ available}for that’ life stage.

‘Data codlng for computer'proce551ng was completed by late November 19?8
" .using procedures outlined in draft- Instream Flow Group User Hanuals

(Hain, 1978a, 1978b). ‘Data processing 'services were provided by the
T. 5. Bureau of Reclamation, Sacramento, .with a link to . a main frame

tcomputer ‘in. Denver, Colorado.g Hydraulic simulation of - river flows 1
”through the stidy reaches was: undertaken using the U.S. Fish and Wlldlife
‘Service IFG-4 Program to establish stage (water level) versus discnarae

(flow volume) relationships (Appendix B).

VV;Usable habitat projectlons W1th1n each study reach were made for a

serfes of SLmulated flows ranging from 150 to 1,000 cfs usimg the |
Instream Flow Group" HABITAT Program (Aooendix C) and data input From

“the [IFG-4- Program. Primary outpat, from the HABITAT program was ,
"weighted useable habitat: per five ‘hundred feet of river for each life o
'stage of each species of interest.‘it; ' ‘ ‘ )

”The data from the 17 transect statlons tn the Bucktail: Study Area,

' were subdivided into two! groups Upper Bucktail, Riffle F, Riffle G . -

" and: Lower Bucktail. "This - was "done; to: lsolate the restored riffle and -
‘also ‘because. ‘the habitat progrem capac1ty was llmited ‘to a; maximum of- S
\ten transect stations per run. n : T

rAdditional data collected by the Department of Water Resources on tWoi
”:restored riffles. (LOWer Lewiston and: Upper Cemetary) at
four - flow rates were. used to- calculate available’ habitat.. The‘ : 7
'}field measurements were not suitable for use in: ‘the IFG—Program but
could bé .run diréctly through ‘the Habitat Program to provide: habitat
‘estlmates on’ the riffles at the four measured flow levels.?l-'

_thevelopment of a’ recommended flow. release schedule from Lewiston Dam was
,based On. considerationsﬁof habitat/flow relationships developed with -
the TFG-4 and HABITAT Programs, the seasonal ‘occurrence and- importance

of S_lmonid 1ife” stages in.the Trinity River; estimates of ithe need

7 for” lows- for. atimulating and assisting fish: migration to and from "

the _Ocean portion of their environment “and the estimated "base flow""

L:acrEtions from: tributaries ‘which could ‘be expected to- increase the river }i
" flow rate W1thin each of the study reaches. IR i o ‘




~ _-procedures for, computing diacharges;in ungaged streams'

:The tributary flow estimates were’ developed by the C ifornia Department
of Water: Resources using stream gage data where available and -standardized
, ‘Ease flows warE'h,'
" calculated by excluding the 10" ‘igh”]t daily flowa eac mnnth and : i
',averaging the remaining daily‘f owa

16
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- the North Fork.' { Runs' wére ~the predoninant habitat. type in: the reaches gnd-‘

Each of these categories was - subdivided to reflect the overall quality o
‘of the ‘habitat for- fish productions. Riffles were categorized based

o estimated relative values- for chinook salmon spawuing and for food

production (benthic organisms) “Pools were evaluated .onthe basis: of
cestimated. average’ depths, with deeper pools being considered of L
value for holding adult chinook ‘salmon. prior ‘to spawning . Runs were .
catecorlzed as those moderate or swift flowing ‘areas which were relatlvely

.marrow inm width and" which did not fit the categories of riffles or pools.
The habitat mapping data were inolcﬂtlve of the general overall quality
of habitat remaining in Trlnity RiveT -between Lewiston! Dam and the

\ North Fork and ‘were useful for seTectlon of representative study sites

within the 39-m11e reach

‘ lefle erea was estimated to! comprlse ‘about 13 percent (52 8. acres) of

the total habitat area {403.5-acres) between Lewiston Dam ‘and the .
North Fork.u Dnly 3.2 percent of ‘the total rlffle area - (12 8 acres)

| was ‘estimated. as being of "R1" or MRestored" quality which were:

con51dered of prlme importance for chinook. salmon spawning and

food production. Restored rlffles were those: whlch were. mechanically
improved through efforts of the Trinlty River Basln Fish and Wildlife '
‘Task Force.‘ A1l but about one acre of the.primary riffle .area was ‘
located in. the Lew1ston Dam. to Douglas City reach, w1th restored \
rlffles ‘gieounting for 3/ﬁ of the identified primary spawninD habitat.
"R2" riffles were estimated ds being: of limited value for spawning but.
were rated: important. foeod" produclng areas. Approximetely 4.5 percent
(18 acres) of . the total habitat area (Lewiston to, North.Fork) ‘was
'c1a551fied R2. The’ poorest quality riffle areas, "R3",: were ‘considered
~ef apt value for chiviook spawuing and gf limited wvalue for food production.‘,
The R3 riffles comprlsed an’. estimated 5. 4 percent (22 acres) of the
15;ta1 habitat area . 1n the Lewrston to North -Fork study area.

77 Pool area ‘was categorized based on estlmated average depths. The

pools greater ‘than. 6 feet deep (lncludlng réstored areas) comprised

3.3 percent (13 acres) of 'the total habltat 4/5 of this prime pool
’ area was located. above Douelas Clty; Moderately deep (3 to. 6 feet) ~
-and ‘shallow (less than 3 fEEL) pools accounted for approxlmately

173 {30 percent) of ; the total river habitat between Lewiston and

from Douglas Clty to| North Fork, accounting for over 70 ipercent’
(150 5 acres) of ‘the' ared. (210 6 acres) in these reaches ‘and -
approx1mate1y 54 percent (216 3 acres) of the- total rlver area Co
betWeen Lew1ston and the North Fork:: ‘ : :

As previously de5cr1bed, release flows from Lewiston Dam of 300 600
and 800 cfs were requested for study purposes.n The: dlscharge

R measurements made. at|each: study area’ during ‘the requested releases
.o oare shown in Tableviif

The additive and sporadic effects of
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uncontrolled tributary inflow ,evident, esp ially in the

lower study areas. Natural. snow—melt runoff wa, ecreasing as

the study ‘season’ progressed anj“the controlled releases from :‘

‘ Lesiston Dam increased.g This.situation tended toﬂreduce the -
magnitude of flow. variation'measured in the low study reaches
.and resulted in a relatively close grouping of high flows (745, 885
- and 937 cfs} at the Coopers Bar study area. Short duration runof f
from localized:thunderstorms also contributed- to variations in
 river discharge measurements between reaches as did such factors

'-as bank storage and’ discharge. ;z" IR

rThe habitat preference curves used for this study (for the HABITAT
VProgram data output) are shown 4in Figures 6- 9. "Where modifications
were made in existing Instream ‘Flow Group curves for salmonids

(Bovee . 1978), the | ‘changes were usually in the ‘Form. of ‘either broadening
- the- acce'teble .:range- or increasing ‘the use preference factor values

- for. the arious. evaluative criteria. For. example, substrate .preference
t'condit_ sﬁwere broadened for adult steelhead trout from a peak use

VJ-;wof materials in the. 5.7 - 6.3 classes to a peak,ranging from about

.- 2.0 to:6.3 (Figure 6}, Similarly, substrate and depth factors were
tﬁliheralized for. Juvenile steelhead trout as was the' range of  useable
“subatrate conditions for: juvenile chinook salmon (Figure 7). . The
-umajor exception to the, above was. in regard to the size of spawning

gravels used by Trinity chinodk | 'salmon. Because of 'their known

 smaller average size relative ta. stocks in other river systems the .

‘ total range of! the size of substrate materials considered sultable

- for spawning was reduced although the range of- peak use (the top of

T-‘fthe curve) was aotually broadened slightly.

- fhe adult chinook curve shown in Figure ? was constructed using information

"“provided by regicnal- biologists with the- California Department of Fish

and Game., The'curve was utilized for determining. the amount of habitat =
3 available for holding adult chinook salmon prior to onset of spawning.

No changes vere made in- the Instream Flow Group curves for coho salmon
(Figure 8) and. brown trout: (Figure 9) A curve’ for ‘adult coho salmon.
did not exist and none was constructed since spec1fic requirements '

. were not known. Additionally, a curve existed for coho fry (young
emergents) but; not’ for coho juveniles, The coho fry curve was

' used to get an.indication of general habitat conditions ‘even though

';the data were not directly comparable to those obtained for the
juvenile stages of other species.

Relative veighted habitat estimates for various life stages of salmonid
~ species at selected flows are presented on a reach—by-reach basis in

~ -Appendix A in tabular form. The .data are also. presented in graphic
form within this report on a species life-stage -basis (as straight line
‘plots between analysis points) . Discussions of ‘the habitat estimates

' for each: species follow: - S T
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Stesthead trous:

- We1ghted usable adult steelbead habifat data for the Lew1ston to Douglas Ly
! City Study . reaches are presented in: Figure 10, Greateat amounts of - o

. adult. habitat occurred in the:Steel Bridge area at a flow‘of 400 cfs and”;'
; at Upper Bucktail at a. flow'of 500 cfs. . Ledser dmounts ‘of - ‘adult. habitat E

”Lf'occurring at- 500 and 300 efs respectively

: u'Adult steelnead t"

 Figure 11.' Peak habitat at Rifflé Gioccurred in the range of 150 to 200 cfs.
‘A';t; 'R‘ifftl'e Fpe_ak ‘lhab_itajt ‘:UCCUITE"’J .

the lowest values ‘obtained for lefle G

‘fj:Adult ateelhead trout
o from. Douglas City is | snown in'Figure 12, Adult habitat estimates for .
. Douglds City peak at 200 cf‘

3'at Coopers Bar.; IR -

‘”}Rlver.‘ Available habitat estlmates for the four unreetored upper
..’ atreas ate showd’ in
H‘ﬂhowever,‘there is e atlvely 11 tle dlfference eithin - the ‘range of -
250 to 400 cfg. Steelnean ‘spawning - habitat estlmates for the two
. restored’ ‘areas are shown- in Figure 14 and for the three lower rlver
-fareas in‘Figure 15. - : :

“Juvenlle steelhead trout habltat ava*lability at. foLr sites. above
S gDouglas Clty is shown in Flgure 16 ' Greatest amounts offjuyenile
‘:Lhabltat occur at - Steel Brldge ‘at’ 5007 cfs and at Upper Bucktail &t
~-500 cfs. Lesser amounts’ of habitat occur at Lower Bucktail and
J;;Poker Bar- With peaks occurring at 250 cfa and 150 cfs, respectively

'5frEIat1ve1y 1eve1 betwaen 150 and 1 qu_cfs.

vere. available in the ‘Lower Bucktail ‘and Poker Bar reaches with. peaks t“f

t habltat 1n'tw0wrestored riffle areas is shown. ‘in’ "‘-

't?500 cfs but was still lower than

abitatiavallab1lity in the studywaites downsrream

at’ 5@0 crs at Oregon thch' and at 600 cfs -

A llmlted amount of steelhead spawning oceurs in the malnstem Trinitv D

‘gure 13, Peak. avallablllty ocdurs at 300 cfs;-

L

: ‘Juvenrle steelhead trout habitat avallabllity in the two restored

- riffle study areas '1s shown’ in ‘Figure 17. Peak’ ‘habitat- i ‘Riffle G
‘ rgoccurred at 150 ‘afg and decltned rapldly at hlgh flows.' LRiffle F
V}jhabltat pr03ectlons were not. coms

- occurred at‘the 1owest ‘and - hlghest~flow”points w1th less ‘habitat

tent. ‘Highest habltat levels

: Juvenile steelhead trout habitat avai'abllity at the three lower study

aites is shown in Figure 18. Habita estimates’ decreased ateadily i
50 efs; whlle:levels at, Coopers Bar Temained. - : ;
Habitat at Douglas Clty '

‘quIChinook salmon adult h bitat avallablllty 1nhthe six study areas above
:inouglas Clty is shown n Figure 19. [Highest

‘vels of adalt habitat 3“
". at 500 cfs.: Lesser levels of :
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, auhabitat GCLurred af Lower Bucktail and Steel Bridge w1th peaks at

f1h,300 and 400 efs, resuectively ‘No adult habitat occurred at” the

- Riffle F, Riffle G, nr Poker Bar sites within the 150 tc 1, OOO cfs
f”flow ranﬂe : : S o _

'i;TFor the three lower study 51tes, adult chinook ealmcn habitat peaked in :
- the 500 ‘to 800 cfs range (Figure 20) .- ‘Moat adult habitat occurred
.-1in the Coepers Bar.'study reach with'a. sharp peak at’ §00 cf5. Chinock .
' salmon. adult habitat éstimatés for ‘the Doiiglas. Clity 'study reach hadia SO

J :witnin ‘the’ Oregon Gulch reach wit

';ﬁChinook dalmon spain inig habita
study areag are ‘shown in Figure»

: '}[and ‘above 350 ¢fsi
‘ﬁlﬁto Riftle G and peacec=at 400 CLS

{;LChinook aalmon spawniu ‘
S below Douglas City is shown in Figure 23. . Peaks occurred at 250 o
7 efg At Dcuglas City, 2t 400 cfs. at Oreﬂcn Gulchj and at 500 cfs at

“thuveniln chinoo‘ .
', areas is shown in Figur”;'
L -the Douglas City ‘reath ‘at a'flcw ‘of 600 cfs . The Ccopers Bar and -
_H;Oregon Gulch reaches showed de

JCoho ealmon

:-erEtimates of available coha salmon; pawning habitat are shcwu in
- Flgures .27, 28, ‘and 29, Most of the Habitat'in the' ‘Steel Bridge
o study reach occurred at ‘the 250° cfs flow with rapid Teductions in
.?ffuseable drea at high flows . (Figure 27) The ‘other: three areas have
?iflesser amounts of cohc salmon : spawning habitat with‘feaks nccurring
5m]be1°W 200! cfsw The two ‘restored riffle study areas had highest

. levels. of habit‘ : 0 : -

5ry 1ittle’ ‘habitat ias predictcd h:'if
a. slight peak occurring at 500 CfS-f:

ralatively flet peak at- 800 efs.

i;pChincaa spaﬁning hab at esrtmates'ror fcur areas abcve Douglas City
'} ars ghown in Figure 21 Exceut far: the Steel Bridge 51te, the habitat
';ﬁﬂprajeﬁticns showed ! very little ‘useable spawning area. : Peak habitat

availanilit? for tne fcur sites occurred in 150 to 400 cfs’ range

atimares for the two restored rifflei ‘ o
. 22. The grestest amount of habitat o B
ccrurred on R‘ffle G at a flow: ‘of "150 cfs with a decline to zero. at: '

Eebirat o Riffle F was reTatively low compared.

habitat availability in the three areas

, :;uJuvenile chincok salmcn habitat declined with increasing flow at:
‘ ﬁfhfour of the six study areas abuve Douglas City (Figures 24 and 25)

. The excéptions were 1n the Upper Bucktail and Riffle F reaches, The o
'j%gUpper Bucktail Slte showed peak juvenile ‘habitat. availability at -
;f],SOO efs and Rifile“Fisncwed habitat increases ccntinuing through
T,,l 000 cfz with an’ i ‘

armediate peak at 500 cfs. o

i vailable in the . three lower study ‘
Highest levels of habitat occurred’ in ‘

ﬁing habitat levels helow 300 cfs.3‘
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fst Riffle F declined “to. the 600 cfs flow level and! then increased as
flows increased to 1,000 cfs.- Habitat at the three downriver sites |
peaked -at. lSU.cfs in the Douglas City and Coopers Bar study reaches

and- at 300 cfs in the Oregon Gulch reach (Figure 29)

' Coho salmon fry habitat is shown in Figures 30 31,.and 32. In four
- of the tpper six areas, coho fry habitat peaked at: the 150 cfs level
ﬁ(Figure 30). i:In the other. two . areas, peaks occurred ‘at 300 and 1,000

. cfs- (Figure 31) At two of the lower three reaches peak cohe salmon
i fry ‘habitat otcurred at 150 cfs with a peak at 600‘cfs for the third
) 1area (Figure 32) . ‘ ‘ :

frfBrown trout. H~-

QfBrown trout edult habitat estimates are shown in Figures 33, 34 and 35.
' Peak hahitat occurred at “the -Upper Bucktail site at a flow of 300 efs
.'-(Figure 333, Relatively high levels of habitat also ‘occurred at the

" fLower’ Eucktail and:Steel Bridge: reaches with peaks at: flows of 200 and .
' jéUO cfs, respectively. g :

;ngrown trout spawning habitat estimtes are shown in Figures 36, 37,
~ '‘and 38, Spawning habitat was most abundant im' the Riffle G,
7. Steel” Bridge, and . Douglas City study reaches at flows: of 150, 250,

- and 150 cfa, respectlvely Very little brown trout sp wning habitat

Loccurred in the Poker Bar and Oregon Gulch- reaches.-

Brown . trout juvenile habitat estimates are shown in Figures 39 40,

?and 41, Highest estimated habitat for Juvenile brown trout occurred

cat’ the Upper Bucktail Site at a flow of 500 cfs Relatively high levels
of juvedile brown trout habitat existed at all 9. study sites with

"ﬂpeaks occurring at 6 of the 9 sites at a flow of 200 cfs or less,
i'.;Additional observations

;Calculated useable habitat on Lower ‘Lewiston. Riffle {aoproximately
1.5 miles below Lewiston Dam) and Upper Cemetary Riffle (approximately
2.0 miles below Lewiston Dam) are shown in Tables 5 and 6. This: data
 'confirmed suspicions that, en the basis of the ‘evaluative criteria
'”fdeveloped for | this report, optimum spawning. conditions on the restorad
- riffles:-did’ not .occur at the design level of‘250 cfs but rather
Jat flows in the 150- 200 cfs range. : :
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o at the two sites.; The Lewiston releases and resulting downstream flows are

The relative importenoe of maiostem Triuity River‘habitat for variousi
- ldfe. etages of the ‘chinook and eoho salmon, steelhead trout, and ‘brown
trout are ghown in’ Table 7. -Hasbitat for brown trout.. 1ife stagee “is
rated of: low. importance (priority) becauae of potential oompetition
-betueeu resident brown trout and the,anadromous species.= };

Estimated average monthly baee ianOWS from tributary streame for each
.study area’lis ghown in Table -8: (DWR ‘data). ‘The extent. of flow '
augmeutation in. the main river depeuded on & variety of factors with |
- mouth;: of the year and number and size of contributing streems {as ,
"refleoted by - iucreased distance dovnstream from Lewistou DamJ being
obvious major. governing factors. Highest trihotary flow_eontributious
would. oceur. in March, ranging. from an. average 67 cfs at, Buoktail to 799
.cfs at Coopers Bar. ‘Lowest: estimated inflows from tributaries occurred
Eduring ‘October (August and’ September only slightly higher) and ranged
:from 4 cfs at Bucktail to 51 cfe at Coopers Bar.‘p o : ‘

o The tributary inflow data were used together with the useable habitat
area projectione to determine. monthly flow releases: from Lewiston Dam
{uhich would provide the- greatest improvements in main. river conditions
‘at the six study. areae for the seasonally prev&iliug ealmonid life
,'stages of highest couceru (importauce for restoration efforts)

"The resulte, presented in Table 9, :ehowed that substautial hebitat
,'improvement in the: study areas could be obtained with _average = :
- Lewigton releases ranging from a low of 275 cfs duriug the»winter months
“to 450 cfs:during .the summer and totaling 252 thousand ‘acre feat :
?anuuelly. “The monthly releases were then smoothed on a seasonel basis
fto provide base flowe from 300 to 500 ‘cfs and totaliug 253 500 aore—feet
_:'auuually ' o SR : e Lo

fWith .the adjueted Lewistou releases the monthly base hydroéreph conditions
:jet Douglas City aud Juuotion City (Coopers Bar} would range from lows of
Viapproximetely 3204 ofs ‘and -350 .cfs, respectively,: during Octooer to highs of
‘,650 ¢fs -and 1,100-cfs, repeeotively, ‘during March. : Summer flows (July and
gAugust) would average approximately 525 cfs and 575 ofs, respectively,

in Figure L
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RIVER FLOW IN CFS
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A Initial rsleasa schsdule as_recomnénded in this report. With implemantation
" of ultimate'flow schedulé. ' The minimum leuistcn relaase would be a0 cfs and -

 flows downstream would increase proportionately. o

Po2f Resulting flows calcul&ted,as sum .of Lewiston release plus astim&ted tributary

'+ 7. base. inflow.

quj, o j,' . .§ 73 Y Figura 42
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‘“Discussi”nVandJGonEIusibns'

lThepunstream flow assessment method used generally worked well for simulation s
" of flows within the desired Tange: of‘LSD to 1,000 cfs. However, the :flows.
émeasured ‘at Coopers Bar’ were closely””paced (?45-937 cfs) and a’ relatively
- wide! range of field: data (velocities and depths) were obtained ‘for stations
- theres When this situation oCCUrS the{coniideuce in ‘the srage/discharge i
relationship is. dﬂcreased, especially en ‘projecting to low. flow
conditions (Bovee, 1978). Some’ difficulty was also. encountered with
. flow calibration at a. few srations where negative velocities ware .
:“recornen assoclated with tne occurrence of ‘eddies. In Same -
: 'instances 1t was necessary O assign absolute values to some or all
;‘Iof the uegative velocity measurements.f‘elthough the negative ‘flows o
were, Small compdred to’ the dowinanc channel the: reversal of: values‘ T
"caused the corresponding discharge EStlmates for the affected sections to
‘]‘increase prQPOLtanatE ta the velocity réversals. Eddies were entuuntered
" at one or more stations in each of: the'lower study areas resulting in. a
‘tendency to slichtly under egtimate habitat by over estimating. the * '
_corresponding - £low. This occurred since flow. direction (either upstreanm |
” wor‘downstream) was not a concern 1n determininv usable nabltat. o

\Habitat proJeLtions for tne Poker Ber reacn wnicn hes been seriously
aftected by”Grass Valley: Lreek decomposed granite senlments, were
'ently lower than tor t gge- reaches above and “below the area
- level of habitat comparable to;
iz believed to hdve existed in’ the
ar reach before being lost to inundation by the granitlc
‘ “If “the. Grass Valley Creek sediment is controlled, a 7
'significant portion of ‘the river: habit“t”could be restored w-th
R [increesed river flows ‘and sedlment flu‘hing or mechanical removal

‘The data show that substantially higher ancunts of habitat for most ‘
species. can be- obtained by increasing base flows ‘above present I
levels.. ‘However, the- increased: habitat can. not’ e maintained o
d tributary sediment inflow is not- suostantially reduced to, prevent
’!CDntinuing channE~“deterioretion.; It is: suspected that the’ relatively
7-h18h quality of habitat; measured 1in the- Steel" Bridge reach has :
‘diminished An ‘the: past year ‘as: bedload sediments ‘have: continued to move
:downriver from Grass Valley Creek (Hiller, personal communication)

'gabitat Sraphs for restored Riffles F and G (Figures 14, 1? 22, and 25
~‘nd ate | that relatively little habitat'(SZ or less of the actual
i‘ rea) is. suitable for spawing or rearing of juvenile salmon and




?%Flow re1eaees in the range of 300 zo 400 cfs are. req
7 the habitat. available for.juvenile s

'}j}jdo ot truly reflect available s
. bElDW 300 EfS, since itiis suspected that temperature%may ‘be a

. nearly, all instances; total Tiver flows abo

erticallv W 'wd (Riffle G and the =

-gently: sloping prevents the spread
gre- -

;;fact that the channels are nearl v
 left. bank of" Riffle ) rather than:
 of water at’ higher flows onto'.new: gravels as: Hould ogcur, on am
§:natural riffle. Apparently at the higher releaaes,.the river was’

. spilling: out ijof the ‘confines of- the Riffle Fi channel and providing

' “habitat along the . right bank ‘as 'can -be seen in Figure\2 ‘The amount

. of usable habitat .at the’ restored Riffle F was 1essithan .87 of B
"estimated total surface’ area. which is no better than was recorded for j

fadjacent unrestored areas..
‘QSubstantial additional riffle restoration work will be needed to :
" improve the: spawning drea. The spawning- rifflea can be designed to

 maximize usable areas based on, flows provided to meet the requirements‘
;;of the other critical 1ife stages. :

uired to maximize h
teelhead trout, which is ranked
+Higher flows, to 500+ cfs could increase

ag a first-order conSideration.
lable by 1engthening the redch.

ffthe total amount of ‘suitable habitat avai
- of “the: iriver: in whi
" From incredsed mainstem flow would oceuT.. It. is probable that the';

:ﬂ'graphs for - the three- 1ower river stations. (Figures 18, 26, 32 and’ &41)
ummer habitat: for juvenile salmonids

Uﬂ'limiting factor in these:' areas.: Additional '"habitat - r-juveniles could
wnalsor be . provided with better velocity and eepth distributions by
Vfrrestorine stream banks to -a moTe; natural gradually—
:U'FloWS for maintenance of habitat for juvenile steelhead trout would be-
1; required year-round ‘because as ope group smolts. ‘and - emigrates to the:

;. sea 1t is being replaced by a néw group emerging fr grevela and
‘5‘descending from tributary streams.13 B

];‘In order to 1mprove juvenile chinook habitat, Lewiston releases‘would
" need to be’ aubstantially below 150 cfs during mnch of the time.: In
ve 130 cfs reanlted in less.

rearing habitat for juvenile cninook salmon. This: too, is

if projected .
on of the: present river. channel

.. apparently due: to- the severe constricti
o with a: corresponding lack of "feather”
. Any increased ‘flows:provided to meet eritical. needs of other life ..

1 stages|should be accompanied by. mechanical river channel restoration §
R improve ‘Habitat for. juvenile chinook salmon.g Consideration of.
juvenile chinook salmon, needs should be included in a11 spawning j .

;j riffle restoration work

‘ 'ﬂ

. Adult steelhead trout: and chinook 'salmon holding area in ithe. Lew1ston
" "to Douglas City reach is also a high magnitude concern. Significant

increases in available adult holding habitat for these species occurred :
‘with releases in the 300 to, 500 &fs range. - Projections of adult. @ | 7
steelhead: trout. habitat during January increased by over 1/3 at a

release of 400 cfs as opposed to 150 cfs with the major gains occurring

ch more acceptable SUmmEL water temperatures resulting,

.oping configuration.

edges ‘with slow velocities.:_‘;,f;'
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e

-ft t‘e steel Bfidga and Uppe* Bucktail stat ons , Available habitat for adult
B h4ncgb a1mon during August more, than daubled as- flow: releases R Lo
D créds Cfrom’ 15¢ to- 500 ef ~Again the gteatest habitat'gains nccurred

‘iz the Buckta*l and Steel’ | , R |

lo s‘for'mgeting habitat- .
3 ‘1amon were not cdnsidered'important for achieving restoration of

tEBident briovn trout may be
ampetiﬁg with’ and preying on juvenile salmnn and steelhead: trout.
Coho" stocks in the Trinity system are: believed ‘to be subatantially
L mgintained by Trinity Hatche:y productiou. Instresm flows provided.
' her species should adequa ly meet the needs of cnha salmon and

‘ - rcm Lewiaton Dam shculd be
858

'prctectinn of adult and juveuile
h increases to 500 cfs should
ing ‘ :
d
on.

.trout under etistlng river channel condit*ons as compared with the
; .prese”t schedule of 120 ‘OD acre—feet ig’ ’

C ttempted outmigratinn by
; nd" upr*ver migratio by adulta is needed but the current ‘
~.1ack of | ‘duch-flows 'is ‘ :

*‘:fishery declines, "
flows to stimulat_f:”




_mprovod rlow oonditions.

' With fell and aarly epring flows hold to 300 cfs uO more fully utilize existing

hﬂbitat 5ufficient produetlon of young fish from the; spawning and Téaring aress ﬂi’

may. 1ot be, obtained to fully reatore salmem and ste 1head Creation of -

o fadditional habitat by mechanical alteratlon of the stream hannel has been :
'uproposed es & reatoration tool; ' To-sésure that suffioient:habitat is available.

“for 411 life stages any additional mé&chanical restoration activities’ should be . 5':

designed to accommodats a base flow 'of up to 400 cfs for apawning and rearing
‘purposes;, and. additienal water should bs reserved; to increase the minimum flow
to 400 cfs, as neoessary, to reach desired production levols

Requiremants to’ provide base flows of 400 ofs—-inoreasing to 500 ‘ofs ‘during ths
';aummer——would consist of apprnmimately 308,000 acre-feet, and together with, flows
- to provide for migration and- attraction purposés (33 000 aore—feet) would total
 ,,approzimatol3 340 000 acre- feet annually The acretiona from: tributaries .
~ slgnificantly contribute to mainstem habitat during oertain periods and should
. be protsctad as necassary from any future offstreom diversiona
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8. Ek

o flove. 4§

would ik

i

V‘ft R§coﬁﬂendationB"";"

:Pféséntf;

300

cig’

- efs | cefs L

350 efs ) efs.

- 500 cfs. 500 efs .
Sept o 430 cfsf 0. cfs. .
October through De ember‘ ‘fBGD efs

f“;‘That an edditional minimum block of 33,000 ecre-fee* be reserved .
- for: soecial flow augmentation needs as:may be determined. necessary
5, by varlous other ongoing E1sheries'relatnd investigatione.-

JufTﬁat tributary inrlows below Leviston Dam be protected from future‘
1 *aporopriation and diversion. : L

fg!That a comprehensive program of stream channel rehabilitation should
. ha developed and undertaken o im srove eaTmonid spawnino and
‘ffrearing conditions in the Trinity River in the Lewiston to. Douglas
”,‘Clty reach based on a mlnimum releaee of 400 cfs from Lewiston Dam.

o _That ongoing salmon and sreelhead ltudics in the Trinity River - Beain
- ‘should be expanded where neceesary “to investigate reésponses of fish
,Q-,stocke ‘to’ inproved habltat conditions resulting from increased. flows
.. and to determine what if any, additional flow modifications are

neceslary.
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" APPENDIX B

The IFG4 program utilizes twc or more sets of stage and ve]oc1ty measurements
taken at| 'different discharges to establish. a Ieast-squares fit of log-stage. .
yersus log discharge,.and 1og velocity vs. ]cg 'discharge for: ‘each measure=. . -
"ment point on the cross-section. ‘Input: to the program may ba taken d1rggt]yr,
from the fie]d nctes.; Required inputs are -

I water surface elevation at each cress sectfon.l‘*' ¥

.~{,e10c1tfes at specified 1nt=rva15 across sect10n.-:

-':ﬁilﬁ Estimate ofﬁ_ubstrate comnus#t1un at

“ischarge for ea;h set of ca?

bratfnn measurements.,‘Outputs from Lne% oaram 1ncTude

2 D1stance across transect freu znre ofnt
:'3; ﬁAverage deuth of- channeT subcertion
4. 5Average velocity of chenneI subsection

s, {Substrate of channel subsec‘1on

o g?e?e1parameters may be obta1ned for up to 100mchanne1 cross. sertion sub- %}.“
Vson' ‘ ‘ . .

'For each d1scharge s1mu]ated at each cross section the program also outputs
L Yadjustment. factor”". For a given d1scharge. the depths and velocities’
‘ across the’ section are calculated 1ndependent1y I the predicted depths.
and VEToc1t1es are accurate, a discharge caicu?ated from these variabies -
- should eqial the discharge originally requested .The "adjustment factor™
1s'a ratio between the discharge calculated from these simulated parametnrs
and the discharge requested. This factor can be used as an 1nd1catar of
the. ‘accuracy of the predictions; the closer to 1.0 the ratio is,. the better
the. predic;1ens. IT the adJustment factor - deviates sign1f1cant1y from
1.00 + 10 ‘percent 1t indicates that scme change ‘has occurred on the stage- 7.
- discharge:;. ‘relationship, and-either mere measurements are needed, .or some :: |
, ?ﬂn1pu1at1on of the data is needed to calibrate the model. This most
rECIuent'ly oceurs at Tow flow extrapo]ations and nverbank high f10w5-




:TherIFG 3, or- HABITAT progr'f5. : : ,
" This program uses . hydrau11 nput data from either the: PSEUDG or IFGi4
“hydraulic simulation progr ms:or :direct measirements.. ‘Thése: hydrau11c :
‘data are interfacad-with prnbabi]ity eriteria for. specified ¥ife stages.
of different speciés.. ‘An_adjunct: 0; the HABITAT :program’is_a curve [”
‘maintenance pragram’ (;RVMHT) which contains digitized versions of .
‘probability-of-use curves: for each Tife-stage and species:for* which
criteria have been developed.: ‘The appropriate curve sets'are dccessec i
_14‘.mmeans of : a;cata1og number. which‘is '{riput to the program in the cor*rm1
' "deck ‘

. Ha , he appropriate cur e=sets for the desired 11fe stage~
‘Tand ‘species, ‘the HABITAT program computes the weigtited useable area fu -

' 'the stream reach at each. d1scharge simulatad with the. ‘hydraulic modal.

" "For each. species, 11fe‘stage ‘and; discharge, two-way matrix tables may:
" .be ‘obtained as, output veJocity Versus depth. ve]uc1ty versus substrate‘QJ
“acr depth versus substrate).- -






